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(54) LASER MACHINING METHOD FOR BRITTLE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently perform 
machining such as drilling without causing cracks in a 
brittle material in machining the brittle material using a 
pulsed laser beam. 

SOLUTION: In this machining method, every time when 
a brittle material is irradiated one to five times with a 
pulsed laser beam having a pulse width of 50-2,00,000 
ns and a repetitive frequency of 20-2,000 Hz, a non- 
irradiation time zone is provided for 0.1-10 sec. The 
pulsed laser beam is absorbed on the surface of the 
brittle material 7, since evaporating its part, it can 
machine the surface of the brittle material 7. Efficient 
machining can be applied without causing cracks on the 
surface of the brittle material 7 by irradiating it with the 
pulsed laser beam 2 under the above-mentioned conditions. 



i 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



7/16/2004 



BEST AVAILABLE COPY 



Searching PAJ 

[Kind of final disposal of application other than 
the examinees decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



7/16/2004 



<19>H*WWW (JP) (12) & IS i|# jfr ^ ^ (A) <ll)ttfftiW&N** v/ 

1-123577 

(43)£fWB ¥J£11¥(1999)5;!11B 



(51)IntCl.• 
B 2 3 K 26/00 

C 0 3 C 15/00 
23/00 
C0 4B 41/91 



mm* 

3 2 0 



F I 

B 2 3 K 26/00 3 2 0 E 

N 

C 0 3 C 15/00 Z 
23/00 Z 
C0 4B 41/91 Z 

lf*JB©&3 OL 5 H) 



(21)fflS#^- 


ftH¥9 -288077 


(71)ffllSA 


000004008 








B**ffi?-*te££lfc 


(22)ttlHH 


9 4p(1997) 10 M 21 B 




AEJffAEm^*K3i«E(rr3Ta 5«11^ 






(72)«9H# 


mm u 








±RHt*IErtj*5feK5I#«Br3TB 5 #11^ 








B*«fiST#5££*fcl*l 






(74)ftSA 





(54) atmvzm mmtw- ^thiecm* 



(57) [S»] 

[HUB] i^— ^— *Srfflv^fcl*tt*t<z>APXJc:*5 

< ?LWtt*£0>*DXSr)fc1- o 

^M(B5 0-2O 0, 0 0 0ns, ^ig 
LJifegc2 0—2, 00 OHz-CfcS'*/!'* U~ if— 3fe£ 

Hfettwtc i~5@flsit"rss^, o. l — ios<D#flg 




1 

im&mi] ^>^i^5 0-2 0 0, OOOns, i 
^lSW2 0-2, 0 0 OHz-C£>£^u^ U— if 
-±^r l ~5(HlBStti-6©^. 0. 1 - l 0 sco^fistt 
^^^^^tt^flfetiWco l f^DI*fc 

[it 2 ] mms<^* ix—if-yttemmtrx v—*f 

[|**^ 3 ] SufS^/U^ U—jf-^fefiY AG U-if- 
ftt>L<f3YLFU-if-ftT*&i9, flSttWiiir^^ ^/ 

[*89)0>flMH&K9n 
[0 0 0 1 ] 

{c^Vu* i^— If— JtSrfiBltL, .r<£>u— if— ^Om^/u 

5 0 Sfejcifi, ✓nVu* u— if— yttomHttDfof ^ 
illt, lfttt#S:««it'f*cft*JpX'r5*ffitBB-r 

[0 0 0 2] 

[S*(7)Si] tett*t«0Xffifc:u-- if— JfcSrflHItU * 
OfI^^Xt§*fe^^^^^tltl/^ 0 u— if 

4r#T#S. ^©u— 1f-*otMr*fUJflr*cfcfcJ: 
9. Stt^oApx^ffi^fi^^gg^ttJW-eia^^DX 

[0003] u—if-3t(i, j»tt*t^HHj»snat, an 

tt*to*ffi^«IHttJcKi|xStbS. if— ftSreS 

^3RJ6i-s 0 Lfc^oT, u— if— JfitflSHt+SCi:^ 

[0 0 0 4] /ftttttwAffiSriPX-rs^iSfei: LTfi, W 
Wt#Mlz.mm*>KW&&±\*g,< , gfett*tco*DX*-jSfei: 

a»e> sit, if— tttJHi-aipx^Sstt, 

«v\ 1"ftto*> % u—if-i-J:6»H4«-oiPX*-jfe«, 

*^*flBiw»iiB^»«*aixis^riiB-eab o , ^o^pxpf 

cofimt L < tttt««:9B±3«Jit< tS»*tflN:» 
o 0 Lfc^ot, tf-«:tfcffli-6JPX*ifef4, fiitt 

[0 0 0 5 ] L*»U i^— !f— SrttfflLfclfttttf^JPX 

fctt-Cfi/jt^ofeo u— if— 3t£KifcL*:g|$# 



(2) WBflspl 1-123577 

2 

7^^fl, -t^«^^^7 5/^*S«^b, 

[0 0 0 6] trt, ^ 9 tx^ v^nfttt«<z> 
70 u— if— Jnx*tt*s, r*x*-C«*lw«F5S*tfC#fc D 
fc r/gg . u-if — JfjDXj (HJ3S*±mjR : /J># 

BB»:4 8^<— v?) (Cfi N ^7 * £ 4 0 0 l ClCjDjfc Lfz 
VtmX U-if-APX^rfi 1 5 £ s Is— If — #<0*&a>»«fc: 

[0 0 0 7] 

^**p»i-sfe^^*#**D*&K«^sT*fcs^ 

^ £0 *PfR*P^6S*tS*<oj»*S:/hS<-r5fc4f)^, u 
-If— SrJPjftff^blK It^imtfib^lC 4: 0 
u-if-SrJn^^bBIL/c^, ^/^^IT^- 
1f-5t^i|6jS^»^J:<^^S^i:^j8tLV^ t e u 
-if— JtoilR^Sr^to-frSfcfe^) i^X&Jqf&^ttifi 

&z n s e &ir dsfRtCct 9*r*^^tftor«*-f-s® 

[0 0 0 8] r -©J:5 4«*ft«KiffaE-f 
3^c^(l, ix— if— tcj;5|ftttW<oJPX^*3V^T, fife 

[0 0 0 9] 

^ia«<o»«o!fttt#^u--!f-Jnix* 

fete, '</U*1B& 50-200, 0 0 0ns, LJ^^ 
St^ 2 0 — 2, 00 OHzT-fc^/^/UX U — if— 5fe?r 1 — 
SHIilttSSC, 0. 1 - 1 0sO*fl8ltl*BB*HrSrK 

[0010] ff #3g 2 *CE«03SW<Z5l|fttt»(0 if— 

— if-*tt«»^u— !f-*t?*>5, aett«-tt^5^ 
[0011] 3 \zum<D^n<Dm^M(o u— if— 

— if— 5tfiYAGU— if— 3tt KliYLF U— if— 3fc 
[0012] 

5^ ift*j)<nnm<nMm) j^t> c^^nfi^g^ov^ 



3 

fi, ¥—£>m? xs<y<y3 JCctoT, 
[0013] ±y*GQoI 9 , if-ftl*. MttttCO^® 

if-#*tti*> m&tt<nmjL£titcMft<omm 
ate, ^7 y^ds«*tc«*-r.So anxK/H^ 

ttt*8lt5^5)-e*>5 fl 0*9, fiHfcJnxS;h,fc-t 

[0 0 14] Lfi^oT, Bfttttt© If — *DX*rjSfe^ 

^B^5 0- 2 0 0, 0 0 0ns, LWiKft* 5 2 

0-2, 0 0 OHzT'fea^/u;* U— if— ft£ffiV>T, C 
o^/^ u-— if— *«: l — 5[sIflH*t-*-**(c, 0. 1 — 

1 JSKO u— if— 3tfig*tB#B3<o r <JrT'fc 
So <C*5> i[hI<du— if— Jt^flHItSr^^^irW-f 

[0 0 15] Z<D&Wte, si/uxis— if— ft<£r_hiE<D£ 
9 tcfigW-T S d t (c J: 9 , *»S:^^^«<o|»|l|J"Cftttl 

bK:, u— if— ft£ l — 5 ®BB*ti-&a^, 

0. l-l Os©*«JtWBmfSrRJtS-fctc«t 9, S 

Sc ^LT, *JR3JSB»ih*n*^i*cj:0, ^7y^tf 
[0 0 16] *flSrR«f*9 y * <D&±t:BS±1-&lz 

KUHX«6*«riiS < r t *t-C* & 0 

[001 7 ] ±E u~-if Is— if — t? 



(3) «HM¥l 1 - 1 2 3 5 7 7 

[0 0 18] a«E»tt«ttt**<#ft-#-5*, *-Cfc# 

70 XrtM£i&THJ8TNfeort: 0 Lt^ot, r<D«9if±, # 
7*<Z>SffiJnXK*iBT-fc5o 

[0 0 19] Sbl-li, /^l^-f-^YAGtL< 
liYLFl/-t'--Cfc5i^li, «l»#t?5^"C 
&S^tdSff*UV> 0 YAGtKllYLFU-f- 

^5»«S:tt5o L2>>U Y A G \s — tf — ft J3: t° — ^ 
j£g#l. 0 6/xnfCfc«9, Y L F U — if — ftlit' — ^ 
SS^ 5 1 . 0 5 /zm-C*>££>-C\ fat*W^ c f 3 ^t>BSi|X& 

[0 0 2 0] 

(u— if— flgJt^ffi) HI t^|S«^iS«SrfflV^T, 
^fi 7 lzs</u* u— if — 2 SrBBW Lfco if- l fi 
if— T'fcot, ^r^bt±J^7$ixS^Vu^ 
if — ft 2 10. 6^m, /</U^*B 60/ist' 

fc^ 5SLJaSE»*5 1 kHz-CfeSo ^^/U^. U 

— if— it 2<D&s</UX 1 1 CO^n^/U^ — 4-OmJ-C 

30 [0 0 2 1 ] U— if — yt2 fi s ff-i^x^^/Ny 

y 3 ^£oT, •^co^^4f$lc:te^$4x > 

-t^m> U-— if — ft 2 glti5t^7 7g7 

HftU>-X6{i, ^ASEJK^S 1 0 OmmtrfcoT, z^/U^ 
if-ft 2frtf7Xm7 0*B"Cj»^*»-» ± 5 tCR 

*0 [0022] H2jctt % ^nuosajcat-rs^^^U"- 

if-ft2(7)^#t^j:u > ^Mtt^K^^^i-c m^'/u^i 
1 tt, 1 EKOU— if— ft60BB.tt"CfcoT. ^Sl2 

fi, 1 1 <DmftttiFfflx&>z>o z<nnMfflx*te, 

fcO, 0. 1 — 1 OsOP^T^Mi-S-i:^T*#So * 

fc, #flR*t*nn* 1 4 1±, ^y^/u^ 1 1 3&s-eiii*flB» 

5^ ¥/^noM, ^^^»t»i-So r©HJ6«^ 



[0 0 2 3] 1 ) HI 1 KsS«c<7) i^— tf— SrfflV^ 

/^ftlilB"e*D, #»#WRHIf l 4 M: 0 . 
XI 1 ^ 2 OlHjBSM^tt/Co C<DMil?L(is i£@2 0 0 

rmmi \^-t 0 

[0 0 2 4] (Hm^J2) HlS0iJ 1 K*51^-T\ /^*» 
2 OlHlffitt^tlfc^T^ ^^^tRI-jriiJL^KV^o 



(4) fflfl 1 - 1 2 3 5 7 7 

6 

y ? <Dft£.temfr^tCo 

[0025] (mmm3) mmmi^^^x, 

Wmilte, WM2 0 0 /zmORtE4^T?> affile ^ 

[0 0 2 6] (tt*«D ^&&0U(-*^-c, 

[0 0 2 7] 
[Si] 



mmmi 


i 


2 0 




mmm2 


2 


2 0 


41 


mmm3 


5 


2 0 


41 


i 


6 


2 0 


fe«9 



[0 0 2 8 ] 

[IS 9! <£>#)*] -cosi^fi. K±<7>J: 5f-«*S*tTV> 
6fc«), ftoj: 5 l K1B«0>3S 

0 — 2 0 0, 0 0 0 ns, »SgLJSiK*a s 2 0 — 2, 0 0 

OHz-efcs^/u* i*"— if— 3te* i — 5{H]Bstt-i-5S(-, 
0. 1 - l 0sco*fiH*t«PW«fS:K^a<z>"e, HfcteWfc: 

^7y^t*ts«-t4<, mmx<miL^m-t^ 30 

t^X£Z> Q 

[0029] m^m 2 \z.mKt<D&m<nm&w<D u— ip— 

t\ i^— IP— IP— 3t"CS> 0 , fit 

[0 0 3 0] 3 ICfBttCO^PjCOflfettWc^ l/-if- 

Anx^ic iixtf, it 1 ^ta«^«^co?ai*t-*Dx. 

"t\ ^/U:* U — if — Y AG U — if — % t> L < (tYL 40 
F IP— #"0*>9. »itWtt-fe95 y^fcSOT, 
Mft^ IP— ISftSrJH^-C* S s^toSEl-*^ 



[Bgs^ff¥4Rn] 

[12 1] **«^J:T/Jt«ffJ-C«fflL/t^ 

mx&>%> 

[i2] ^/u* u— ip— yt<om%i(v#'< - 



-lP-< 



l 

2 
3 
4 
5 
6 
7 

1 0 
1 1 
1 2 
1 3 
1 4 



U — IP— 

u-lP-ft 



